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Aim: To investigate histological and biomechanical changes in 
the knee joint cartilage of type IX collagen-deficient mice that pre- 
maturely develop osteoarthritis. 
Methods: Knee joints were harvested from 6 month-old mice ho- 
mozygous for C019al (-/-) and their wild-type littermates (+/+). 
The compressive mechanical properties of lateral tibial cartilage 
were determined using a micro-indentation test. The tensile mod- 
ulus of medial femoral condylar cartilage was measured using an 
osmotic loading technique. Histological features of both femoral 
and tibial cartilage surfaces were evaluated using a modified 
Mankin's score. Statistical analysis was performed to determine 
any difference between wild-type and knockout cartilage for the 
following parameters: compressive and tensile (osmotic loading) 
moduli, permeability, histological score and thickness. 
Results: Histological scores were higher at sites on the medial 
tibial plateau of C019al knockout joints at 6 months of age, with 
little evidence of significant differences in histological appearance 
or thickness between wild-type and knockout at other sites (Ta- 
ble 1). Nevertheless, the compressive modulus of lateral tibial 
plateau cartilage was ~30% lower, and hydraulic permeability 
~50% higher, in cartilage of the C019al knockout mice than in 
the wild-type mice (Fig. 1 ). Uniaxial moduli were also significantly 
lower for medial femoral condylar cartilage of the C019al knock- 
out mice (p<0.05). 
Table 1. Histological grades and thickness measurements ofmouse knee 
joint cartilage. L=lateral, M=medial 
Mouse Thickness (mm) Histological Grades 
Tibia Wild-type (n=6) 82±9(L) 67±12(M) 1.7±1.5(L) 2.0±1.8(M)~: 
Knockout (n=8) 82±11(L) 53±19(M) 2.4±1.9(L) 4.9±5.5(M)t 
Femur Wild-type (n=11) 36±8 (M) 2.5±1.5 (M) 
Knockout (n=9) 45±14 (M)* 3.2±2.0 (M) 
All values are mean±s.d. ~:p=0.17 compared to knockout, tp=0.12 compared 
to lateral. *p<0.1 compared to wild-type. 
Conclusion: Deletion of type IX collagen resulted in OA-like de- 
generative changes at the medial tibial plateau cartilage of joints 
from the type IX collagen-deficient mice at 6 months of age. Car- 
tilage at adjacent and opposing sites demonstrated significant 
changes in biomechanical properties, including a loss of tensile 
and compressive moduli, and increased hydraulic permeability. 
All of these changes are hallmarks of altered mechanical func- 
tion in human osteoarthritic artilage. These findings suggest that 
the type IX collagen deficiency contributes to a functional loss in 
joint cartilage, even at sites that do not demonstrate obvious and 
gross changes in morphological appearance. 
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Introduction: Cartilage degeneration is characterized by loss of 
proteoglycans and damage to the collagen network. The limited 
intrinsic repair capacity of cartilage can be attributed to the poor 
repair of the collagen network, since proteoglycan depletion is 
often reversible. The effect of growth factors on proteoglycan pro- 
duction by chondrocytes has been studied quite extensively. The 
current study focuses on the effects of growth factors on the pro- 
duction and crosslinking of cartilage collagen and the mechanical 
properties of the newly formed matrix. 
Methods: Bovine articular chondrocytes were cultured in alginate 
beads for 3 weeks with or without 25 ng/ml FGF2, TGFI~2 or IGF1 
(in 10% FCS). Proteoglycan content (colorimetric), total collagen 
content (HPLC) and hydroxylysylpyridinoline crosslinking (HP, by 
HPLC) were measured, together with overall MMP activity in the 
culture medium (fluorogenic substrate). Real-time PCR was per- 
formed for type II collagen (COL2), aggrecan (AGCN), MMP-1, 
Lysyl Oxidase (LOX) and Telopeptide Lysyl Hydroxylase (TLH). 
For mechanical testing, alginate constructs were cultured for 5 
weeks and used to determine the equilibrium modulus and de 
secant modulus by unconfined compression. 
Results: On protein level, IGF increased both collagen and pro- 
teoglycan deposition. FGF decreased collagen deposition with no 
change in proteoglycans. TGFI~ initially (day 11) decreased pro- 
teoglycan deposition with no change in collagen deposition but 
showed decreased collagen and unaffected proteoglycans levels 
at day 20. A significant decrease in HP crosslinks is observed 
in the matrix produced by chondrocytes cultured in the presence 
of TGFI~ compared to untreated control. IGF and FGF had no 
influence on the number of crosslinks. Overall MMP-activity was 
significantly higher in the culture medium of the cells cultured with 
FGE TGFI~ and IGF had no effect on MMP-activity. 
On gene expression level, FGF downregulated COL2, LOX and 
TLH expression. No effect was seen on MMP and AGCN expres- 
sion. COL2, AGCN and MMP-1 expression were decreased in 
cultures with TGFI~. Unexpectedly (since crosslink levels were 
descreased) TLH expression was slightly increased and LOX 
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Abstract P203 - Fig. 1. Mechanical properties of (a) medial femoral condyle and (b, c) lateral tibial plateau cartilage are compromised by 6 months of age in the 
Co/9al knockout model. Values for the (a) uniaxial and (c) compressive moduli were decreased by -~30-50% while the (b) hydraulic permeability was increased 
by -~40%. All findings were significant at p < 0.05. 
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expression was unaffected. IGF decreased AGCN expression 
and increased MMP1 expression. 
After 35 days of culture, the matrix produced under influence of 
IGF had a higher, but not significant stiffness (indicated by the 
equilibrium modulus, p = 0.25) and a lower permeability (indi- 
cated by the higher secant modulus, p = 0.03). FGF and TGFI~ 
had no effect on these parameters. 
Discussion: Of the three growth factors tested, IGF1 was best in 
promoting the formation of a functional collagen network. Anal- 
ysis of the matrix deposited by chondrocytes cultured in the 
presence of IGF demonstrated more proteoglycans (despite de- 
creased AGCN mRNA levels) and collagen and unaffected num- 
ber of crosslinks. Moreover, the mechanical properties of con- 
structs cultured with IGF were improved compared with con- 
structs in the control condition. 
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The relationship between osteoporosis (OP) and osteoarthritis 
(OA) is not well established. Although some authors support an 
inverse relationship between them, other studies suggest that OP 
could increase the progression of OA. 
Aim of study: To evaluate the influence of OP on the cartilage 
damage in an experimental model of OA in rabbits. 
Methods: Experimental OA was induced in 11 female NZ white 
rabbits (10 months old; 4.2 4- 0.4 kg body weight) by anterior cru- 
ciate ligament section and medial meniscectomy (ACL+M) in the 
left knee. OP was previously induced in 6 rabbits by ooforectomy 
(Ovx) and methylprednisolone (i.m.) administration (0.75 mg/kg/d 
for 5 wks) (OP+OA group). Bone mass was analyzed by dual en- 
ergy X-ray absorptiometry (DXA) at baseline and 6 wks after Ovx 
(Hologic QDR-1000) in lumbar spine (L3-L4, LS) and subchon- 
dral bone of the knee (sK). Contralateral knees were used as 
healthy controls in the OA group, and OP knees in the OP+OA 
group. An experimental magnetic resonance image (MRI, 4.2 T) 
of the knee previous to surgery was obtained to evaluate baseline 
cartilage status. Animals were sacrificed 20 wks after ACL+M. A 
semiquantitative scale for macroscopic cartilage analysis and the 
Mankin's scale for the microscopic analysis were used. The ef- 
fect of the different interventions was studied by ANOVA test of 
repeated measures. The correlation between bone mineral den- 
sity (BMD) and histological damage was studied by Pearson's test 
(SPSS 10.0). 
Results: Baseline BMD values (mean 4- SD) at LS and sK were: 
0.2914- 0.018 and 0.440 4- 0.022, respectively in OP+OA group, 
and 0.310 4- 0.027 and 0.4774- 0.036 mg/cm 2, respectively in the 
OA group. Six weeks after Ovx, BMD values at LS and sK were 
0.233 4- 0.039 and 0.363 4- 0.086, respectively, in OP+OA group, 
and 0.303 4- 0.012 and 0.479 4- 0.031 mg/cm 2, respectively in 
the OA group (p < 0.05). Cartilage thickness measured by MRI 
previous to ACL+M did not show significant differences between 
healthy and pathological rabbits. Macroscopic and microscopic 
findings at sacrifice are shown in the table (Mean 4- SD). 
When microscopic findings were analyzed separately, a statis- 
tically significant difference in the histopathological lesions be- 
tween OP+OA rabbits and the rest of the groups was observed 
(p< 0.01). Furthermore, an inverse correlation between micro- 
Macro and microscopical results 
Group (n of knees) Control (n=5) OP (n=6) OA (n=5) OP + OA (n=6) 
Macroscopic scale 0.0±0.0 0.0±0.0 7.5±2.1" 8.0±3.3* 
Microscopic scale 0.2±0.4 2.0±1 3.5±2.6 9.0±3.1"* 
* p<0.01 vs. OP and Control; ** p<0.01 vs. OP, OA and Control. 
scopic damage and BMD was found (r - 0.75 at LS; r - 0.55 at 
sK). 
Conclusions: In our model, OP+OA rabbits showed an increase 
in the cartilage damage in comparison with OA non-osteoporotic 
rabbits. These results support recent clinical epidemiological find- 
ings suggesting that OP could be a risk factor for OA progression. 
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Aim: Lubricin and SZP are responsible for lubrication of apposed 
and pressurized articular surfaces. Previously, lubricin was found 
to be proteolytically degraded following knee injury and in arthri- 
tis. The objective of this study is to examine the effect of arthritis 
induction and progression on lubricin's expression from synovial 
tissues of arthritic joints compared to control joints. 
Methods: Arthritis was induced in the right femoro-tibial joints 
of male Lewis rats by subcutaneous injection of 100 i~1 of an 
emulsion of equal mixture of methylated bovine serum albu- 
min (mBSA; 0.5 mg) and Freund's complete adjuvant (0.25 mg). 
Six days following the second injection, rats received an intra- 
articular injection of mBSA (50 I~g) in the right joints. The left 
joints received a sham injection of saline and served as controls. 
Synovial tissues were removed from the right and left joints 
of 6 rats at 4, 7, 14, and 28 days following arthritis induc- 
tion and and total RNA was isolated. Contaminating genomic 
DNA was removed by DNAse I treatment, and mRNA was 
converted to complementary DNA. Real-time qPCR assays of 
synovial tissues mRNA levels were performed using a SYBR- 
green fluorometer-based etection system and primer pair 5'- 
GGAACCGATCTCTTGGTTGA-3' and 3'-ATCCACTGGCTTACC 
ATTGC-5'for lubricin and primer pair 5'-AGCAACGACAAAATCC 
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Fig. 1. mRNA expression levels in right joints relative to left joints in control, 
4, 7, 14, and 28 days following arthritis induction. 
*Indicates that lubricin relative mRNA expression at days 4, and 7 were sig- 
nificantly lower than controls. 
** Indicates that IL-11~ relative mRNA expression at days 4, 7, and 14 were 
significantly higher than controls. 
